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900 SECOND AVENUE SOUTH A disc copying or recording device and a disc label printer 
MINNEAPOLIS’ MN 55402-3319 (Us) are mounted in a common assembly, and include a printhead 

moveable along a guide shaft on a frame. A disc transport (73) Assignee: Primera Technology, Inc., Plymouth, 
MN (Us) carriage is mounted on the same guide shaft as the printhead, 

can be moved along this guide shaft for picking up discs in 
a storage area, moving a disc to a tray or support used for 
recording and then to a disc tray or support for printing, and 
moving a ?nished disc to a ?nished disc storage region. The 
carriage has an arm With a disc picker that can be moved to 
hold and release discs in a desired location. The carriage is 
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latched to the printhead and the printhead drive is used for 
moving the carriage along the guide shaft in the preferred 
shoWing. 
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CD RECORDER AND PRINTER 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a Continuation-In-Part of co 
pending application Ser. No. 10/162,363, ?led Jun. 3, 2003 
and claims the bene?t of priority on application Ser. No. 
10/162,363, the content of Which is incorporated by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a combined disc 
recorder and label printer for recording digital information 
on compact discs, including music, video recordings, and 
any other type of information recorded on plastic discs. 
Printing label information onto the disc at the time of 
recording completes the processing of the disc. 

[0003] Apparatus for printing on plastic discs have been 
advanced in the art Where a recorder for a disc is combined 
in the same unit as a printer, as shoWn in US. Pat. No. 
6,327,230. However, the device shoWn in US. Pat. No. 
6,327,230 includes a vending sequence, and uses entirely 
different mechanisms for the printing and the recording. The 
disc “pick” or holder that transports the disc betWeen various 
stations is separate from the printer. 

[0004] The handling of discs that have center openings, 
including lifting a single disc from a stack of discs or 
individually from a tray or support is Well knoWn. A number 
of different types of “picks” or grippers have been advanced 
including a pick or gripper shoWn in Costas US. Pat. No. 
5,873,692, as Well as other types of grippers such as that 
shoWn in US. Pat. Nos. 6,111,847 and 5,934,865. 

[0005] Also, it has been Well knoWn to print “label” 
information directly onto discs. Recording or disc duplica 
tion also has been carried out, as shoWn in US. Pat. No. 
6,141,298 to Miller, but the combination of an easily used 
ink jet printer that Will reliably print information onto a disc 
When it is recorded, With a minimum amount of apparatus is 
desired. 

SUMMARY OF THE INVENTION 

[0006] The present invention combines a compact disc 
recorder (duplicator or burner) and printer that minimiZes 
the amount of apparatus that is used, and Which preferably 
utiliZes a common support shaft for the printhead and the 
disc transporter for sequencing a disc betWeen processes. 
The blank discs are generally a plastic disc, and are termed 
compact discs or “ICD’s”; DVD’s; and recordable DVDs, 
mini discs and name badge discs. The peripheral shapes are 
not only circular, but can be rectilinear or With parallel sides 
and rounded or curved ends. 

[0007] In the present invention, a feature is that the printer 
that is used for printing onto the discs is an inkjet printer that 
moves along a bearing shaft, With a poWer drive. The 
printhead is guided on this shaft in a lateral direction for 
printing, While the item on Which it is recording Will be 
moved in a direction perpendicular to the shaft. As shoWn 
the same shaft is used for mounting a disc “picker” or 
gripper, so that the unit is integrated into one compact 
assembly, utiliZing a minimum amount of individual frame 
Work, or supports, making for a more compact arrangement 
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and making more ef?cient use of the supports. A separate, 
parallel shaft or guide can be used for the picker mounting. 

[0008] Speci?cally, a CD printer of a Well knoWn design 
can be used. US. Pat. No. 6,148,722 shoWs a thermal printer 
With a CD support tray that feeds a CD past a thermal 
printhead. The CD or disc support tray drive shoWn in US. 
Pat. No. 6,148,722 can be used With ink jet printers as Well. 
Disc recorders or duplicators available on the open market 
can be used in the apparatus of the present invention. The 
duplicating mechanism and the printer both utiliZe trays that 
Will extend from the recorder or the printer housing under a 
control program. The trays extend to a position Where a disc 
can be placed onto the respective tray for the respective 
operation. The blank discs are stored in a stack or storage 
area, and are lifted With the disc gripper or picker head that 
is mounted on a vertically moveable arm. The arm is 
supported on a carriage that slides along a bearing shaft 
Which also is used for mounting the printhead. 

[0009] The operations can be sequenced. For example, the 
blank disc can be picked from the supply and moved to a 
position overlying the tray for the disc burner or recorder 
When it is extended, and then dropped in place. The pro 
grammed control Will cause the disc to move into the CD 
burner or recorder, and after the information is recorded, the 
tray Will be moved back to the extended position Where the 
disc is accessible for the disc gripper or picker to lift the disc 
up from that tray and hold it in a raised position clearing the 
tray of the CD burner or recorder. 

[0010] The program Will then cause the recorder or burner 
tray to retract, and the printer tray is caused to extend. The 
printer tray, When extended, Will be generally in registry 
With the position of the burner or recorder tray When the 
recorder tray is extended, so that the disc can be moved 
doWn from its raised position by the gripper or pick doWn 
onto the printer tray. The CD is released, the picker is 
retracted and the printer then Will be operated to print label 
information according to a program onto the neWly recorded 
disc. When the printing operation is done, the program 
control Will cause the picker to again lift the CD from the 
printer tray and transport it to a storage area Where the 
?nished disc or CD is stacked. 

[0011] The picker or gripper is mounted onto an arm that 
is on a carriage mounted on the same bearing shaft and 
support as the printhead for the printer. This eliminates 
separate mountings, and makes the assembly much more 
compact and also increases reliability. The carriage for the 
disc pickup arm releasably latches onto the printhead for 
movement along the rail. This eliminates the need for a 
separate drive for the picker or grip carriage. The grip or 
pick is moved vertically With a separate threaded rod driven 
by a stepper motor. The alignment of the disc With the tray 
is greatly simpli?ed. 

[0012] In a second form of the mounting for the picker 
arm, the arm Will sWivel or pivot about the axis of the arm 
mounting to the vertical support screW. The sWivel Will 
permit the picker to overlie CD storage hoppers that are 
spaced farther apart than With a non-sWiveling arm. The arm 
Will move clockWise a limited distance as it reaches the end 
of travel of the carriage in one direction, and sWivels in an 
opposite direction as it reaches the end of travel in the other 
direction. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a simpli?ed schematic perspective vieW 
of a recorder and printer assembly made according to the 
present invention; 

[0014] FIG. 2 is a schematic top plan vieW thereof shoW 
ing a layout of components; 

[0015] FIG. 3 is a simpli?ed, schematic perspective vieW 
of the device in FIG. 1 taken at opposite angle from FIG. 
1; 

[0016] 
FIG. 5; 

[0017] FIG. 5 is a front elevational vieW of the CD 
recorder and printer of the present invention; 

[0018] FIG. 6 is a front vieW of a printhead and carriage 
in a position latched together; 

[0019] FIG. 7 is a perspective vieW shoWing the mounting 
of a latch lever and arm actuator of the present invention; 

[0020] FIG. 8 is an enlarged perspective vieW of the latch 
lever in position latched to the printhead; 

[0021] FIG. 9 is a front perspective vieW of a modi?ed 
form of the invention, shoWing an expanded disc storage; 

FIG. 4 is a sectional vieW taken as on line 4-4 in 

[0022] FIG. 10 is a block diagram illustrating a process of 
the present invention; 

[0023] FIG. 11 is a perspective vieW of a modi?ed form 
of a printer of the present invention shoWing a sWiveling 
pick-up arm for handling discs; 

[0024] FIG. 12 is a fragmentary top plan vieW of the right 
hand side of the printer of FIG. 11 shoWing the sWiveling 
arm in a solid line position after it has sWiveled counter 
clockWise about its mounting; 

[0025] FIG. 13 is a sectional vieW taken as on line 13-13 
in FIG. 12; and 

[0026] FIG. 14 is an enlarged vieW of a loWer portion of 
the sWivel mounting shoWn in FIG. 13. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] A disc printer and recorder or burner apparatus is 
shoWn generally at 10, and includes a frame 12 that extends 
transversely and has end supports 13 supported on a base 
plate 15. The frame 12 can be a conventional inkjet printer 
frame such as that on a Lexmark ink jet printer, made and 
sold by Lexmark International, Inc. of Lexington Ky., USA, 
and it provides a stable support for movement of the 
printhead and other components in a lateral direction. Frame 
12 supports a transverse bearing support shaft 14 for slidably 
mounting a printhead 16. The printhead 16 also has suitable 
guides at the upper end 17 on a track 12A at the top of the 
frame 12, so that the printhead 16 is held stable for printing 
can be moved laterally along the bearing rail 14. The 
printhead has tWo ink cartridges 16A and 16B as shoWn, and 
the printhead is only schematically shoWn since the print 
head guides for the printhead and printhead drives are 
conventional on Lexmark printers. 

[0028] A drive belt 18 for the printhead 16 is driven from 
a suitable motor represented at 20, the drive is a conven 
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tional drive used for inkjet printheads. The drive moves the 
printhead 16 along the shaft 14 and is synchronized With 
movement of the printer tray to carry out the printing 
operation With a central controller 19. 

[0029] The printer frame, the guide shaft, the printhead, 
and the printer head drive, as Well as the CD tray and tray 
drive are conventional. 

[0030] The central controller 19 is provided for controlling 
the various operations of the apparatus 10 including con 
trolling the printhead motor 20, and as Will be the explained, 
controlling the recording of the CD and printing a label on 
the recorded CD operations. 

[0031] The printer includes a CD printer housing 23 that 
has a disc support tray 22 for a compact disc, Which is to 
have a label printed thereon. A disc or CD 25A is illustra 
tively shoWn in position on the tray. When a disc 25A is on 
the tray 22, the tray can be moved so that it is in a position 
as shoWn in FIG. 1. The tray is movable under a positive, 
coordinated drive relative to the printhead 16, for printing on 
a disc on the tray. The tray 22 is moved inWardly and 
outWardly from housing 23 perpendicular to the printhead 
bearing shaft 14, While the printhead 16 travels along the 
bearing shaft 14 for the printing job, generally Within the 
shoWings of the printer and printer feed in US. Pat. Nos. 
6,148,722 and 6,302,601. While the print tray 22 is shoWn 
extended in FIG. 1, the recording or burning operation on 
the disc Will take place ?rst, before the printing operation is 
carried out. 

[0032] The discs or CD’s 25A have standard center open 
ings, and in order to handle the discs, a disc transport 
mechanism 30A including a carriage 30 and a disc gripper 
or picker illustrated at 24, Which is mounted onto an arm 28, 
in a suitable manner. The gripper 24 can be of any desired 
form, but as shoWn it has three vertical ?nger blades 24B 
that have ends 24A that Will slip into the opening of a 
compact disc. A solenoid 26 that is also mounted on the arm 
28 Will be actuated to spread the ends 24A of the gripper 
blades 24B to engage the inner surfaces of the opening in the 
center of a CD to be handled. While FIG. 1 does not shoW 
the supply of blank CD’s, the stack is represented at 46 in 
FIGS. 2 and 5, and the stack underlies or is beloW the arm 
28 and gripper 24 When the gripper is at a “home” position 
at one end (the left end in the ?gures) of the frame. 

[0033] The arm 28 and the solenoid 26 are mounted onto 
carriage 30, forming part of the disc transport mechanism 
30A. The carriage 30 is slideably mounted onto the same 
bearing shaft 14 as the printhead 16 and also can engage the 
guide edge 12A for stability. The carriage 30 is moved along 
the bearing shaft 14 by latching or hooking it to the 
printhead 16 and using the printhead drive belt 18 and motor 
20 for positioning the handler carriage. The latching or 
hooking action, and movement of the carriage 30 is under 
overall control of the controller 19. 

[0034] The carriage 30 has a central block 31 that has hubs 
31A guided on a pair of vertical posts 31B. The center block 
31 also has a threaded hub 31C that is threadably mounted 
onto a vertical threaded rod or post 32. The rod or post 32 
is rotatably supported on upper and loWer plates 33A and 
33B of carriage 30. The threaded rod or post 32 moves With 
the carriage and the arm 28 is supported on the post, and can 
be moved in vertical directions along the post 32, by rotating 
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the post With a stepper motor 33. The motor 33 is on a top 
plate 33A of the carriage 30. The motor 33 Will rotate the 
post 32 under control of the controller 19 to move the arm 
28 up or doWn. The carriage 30 also has a pair of upright 
guide and support Walls 35A and 35B connected between 
plates 33A and 33B. The guide Walls 35A and 35B have 
guide hooks 37A and 37B that ?t over the guide rail 12A for 
slidable guiding. 

[0035] The movement of the carriage 30 along the bearing 
shaft 14 and as guided by rail 12A is accomplished by 
releasably attaching the carriage 30 to the printhead 16, 
utiliZing a latch lever 29 that is pivotally mounted on upright 
Wall 35A of the carriage 30. The catch or latch lever 29 ?ts 
in a slot 35C and its base end 35E is mounted at a pivot pin 
29A that is held in the Wall 35A. The lever 29 also passes 
through a slot in Wall 35B and has a catch or hook 29B 
(FIGS. 5, 6, 7, and 8,) at the outer end. The hook 29B on 
catch lever 29 Will pivot up When a ramp edge 29E is 
engaged by a catch, as shoWn, a lug 34 on the printhead, as 
the printhead is moved against the carriage 30. The arm 28 
can be raised so a ?ange 31F on block 31 engages a tab 29T 
to lift the hook 29B. The hook 29B can be raised to a level 
to clear a lug or catch 34 on the printhead 16. 

[0036] The vertical position of arm 28 Where a CD held in 
the gripper 23 is in position to be transported betWeen 
stations is loWer than the portion Where it Will lift the latch 
lever 29. The printhead can be quickly moved against the 
carriage 30 for latching automatically by driving belt 18. 

[0037] The latch lever 29 can be spring loaded to urge the 
hook end 29B doWnWardly if desired. The belt 18 and motor 
20 is used for driving the printhead 16 along bearing shaft 
14. The connection With the latch lever 29 Will cause the 
carriage 30 to also slide along the bearing shaft 14. 

[0038] In operating the recorder and printer through a 
cycle, ?rst the arm 28 is moved doWnWardly so the gripper 
24 engages a blank disc 25A from the supply stack 46 in a 
storage tray or hopper 46A (FIG. 5). The solenoid 26 is 
activated so a CD or disc is gripped. The arm 28 then can be 
raised by driving motor 33 to the position Where the disc that 
is held in gripper 24 can be moved laterally. The printhead 
16 is moved by motor 20 operating belt 18, and is lateral to 
the carriage 30 either before or after picking up a blank disc. 

[0039] When latching the printer to the carriage, the 
printhead 16 is moved against the carriage and the lug or 
catch 34 Will ride on the tapered edge 29E on the latch lever 
29 until the hook end latches to hold the carriage 30 to move 
as the printhead is moved to the right in the draWings With 
the printhead 16. 

[0040] The disc arm transport 28 is positioned at an angle 
to the axis of bearing shaft 14 supporting the carriage 30 
such that When the carriage 30 is all the Way to the left in 
FIGS. 1 and 5, the gripper or pick 24 Will overlie the stack 
46 of blank discs. After loWering the arm 28 to pick up a 
disc, and hooking the carriage 30 to the printhead 16, the 
carriage is moved to the right by moving the printhead 16 
using the belt 18 and motor 20. The disc gripper or pick on 
arm 28, and a disc that is carried by the gripper are moved 
to come into registry With a center recording and printing 
position 

[0041] In addition to the printer housing 23, Which 
includes a drive 23A for tray 22, a disc recorder or burner 40 
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of conventional design is positioned beloW the printer hous 
ing. The recorder operating system also is controlled by the 
controller 19. Recorder 40 can be of the same type that is 
shoWn in US. Pat. No. 6,327,230. This recorder has a CD or 
disc support tray 42 that extends from the recorder housing 
to the position generally as shoWn in FIG. 1 using the 
controller 19 operating the recorder internal drive for load 
ing blank disc. The loading position of the recorder disc 
support tray is directly beloW, or in other Words in registry 
With, the position of the printer disc support tray 22. When 
the printer tray 22 is retracted into the printer housing 17, the 
recorder tray 42 Will be in a position to receive a blank disc 
25 from the picker 24 on the arm 28. The printing tray 22 
Will be retracted into the printer housing 23 during the 
recording operation. 

[0042] Once the blank disc 25 is deposited on the tray 42 
and released by the picker, the tray 42 Will be retracted into 
the burner or recording housing 40 for the recording opera 
tion. The retraction and recording operation is under control 
of the controller 19, With the inputs being selected by the 
user. The recording sequence is selected by the operating 
program of the recorder, Which can be as provided by the 
recorder manufacturer, and the particulars of the recording 
operation form no part of the invention. 

[0043] Once the recording is completed, the tray 42 Will be 
extended back out to the position shoWn in FIG. 1, but 
printer tray 22 Will remain retracted. The recorded disc is 
picked up With the picker 24, and the arm 28 is moved up 
to raise the disc sufficiently to clear the level of the tray 22. 
The tray 22 then Will be extended from the printer housing, 
(the tray 42 can be retracted) and the arm 28 loWered and the 
picker 24 released to place the disc that had just been 
recorded in printer tray 22. The disc label printing operation 
Will then take place. 

[0044] During printing, preferably the carriage 30 Will be 
moved to its rest or home position shoWn in FIG. 1, (by 
pushing it to the left With the printhead) and disengaged 
from the printhead by moving arm 28 to lift ?ange 31F to 
engage ?ange 29T to lift latch lever 29 to release the carriage 
30 from the printhead. This vertical position of the arm 28 
is higher than the position of the arm as the disc is moved 
laterally. The position can be sensed by a position sensor 60 
(FIG. 8). 
[0045] The printhead 16 Will then be operated along the 
bearing shaft 14 and guide rail 12A in a normal manner, 
moving back and forth as controlled by controller 19 driving 
motor 20 and belt 18, While the tray 22 Will be moved 
perpendicular to the guide shaft 14, under control of a tray 
drive. 

[0046] After the printing is done, the printhead 16 Will be 
moved over to the left in FIG. 1, and again latched to the 
carriage. The lug 34 lifts the latch lever 29 by sliding on 
edge surface 29E. When the hook 29B engages the lug or 
catch 34 on the printhead 16, the carriage 30 can be moved 
to pick up the ?nished (recorded and printed) disc and move 
the ?nished disc 25 to a storage tray 50, on the right hand 
end of the device 10, as shoWn in FIGS. 1 and 5, or to a 
center storage location as shoWn in FIG. 9. 

[0047] The latching of the carriage 30 to the printhead 
provides for an e?icient use of existing components to 
achieve a neW combination. The carriage 30 for the disc 
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handling gripper 24 is preferably mounted on the same 
bearing shaft 14 and other guides on frame 12 as the 
printhead 16, (but can be on separate or parallel guides) and 
is moved by moving the printhead 16 using existing motors 
and drive. The latch lever 29 can be latched to the printhead 
automatically by sliding the printhead under the latch or by 
raising the catch lever With the arm 28 before moving the 
printhead under the latch lever. 

[0048] The process Will then be repeated as desired. There 
is no need for a pivoting toWer that is provided in various 
duplicators, there is no need for a separate independent drive 
for the disc transport mechanism. 

[0049] In FIG. 9, a modi?ed version of the printer CD 
recorder and printer of the present invention is indicated at 
100. In this form of the invention, the printhead and carriage 
latching remain the same, and While FIG. 9 may shoW some 
additional details, the operation of handling, recording and 
printing discs is the same as previously described. In this 
instance, a support top 102, such a Work top, table or the like 
is provided, for supporting the frame 12 in position. The 
frame 12 includes the main bearing support shaft 14 on 
Which the printheads 16 Will be moved, along With the 
printer drive belt 18 Which is driven from a motor in a 
suitable manner. The printer provided in this form of the 
invention, is exactly the same, and the disc transport mecha 
nism 30A including the carriage 30 is controlled relative to 
the printhead 16 as previously described, using a latch lever 
29. The picker 24 is operated in the same manner as before, 
and the stepper motor 33 is driven to move the arm 28 and 
the picker vertically, as desired. 

[0050] Programming for recording and printing can also 
remain the same, but in this form of the invention, the 
capacity of the CD recorder and printer is increased by using 
the tWo disc storage areas or hoppers on the frame 12 as 
blank disc storage areas. As shoWn in FIG. 9, a blank disc 
storage area 104 is on the left side, and has the same guide 
Walls for retaining a stack of discs as the storage area for the 
stack of blank discs in the previous ?gures. As can be seen, 
blank discs 106 are stored in the storage area or hopper 104. 
A second blank disc storage area or hopper shoWn at 108 
comprises guides that stores another stack of blank discs 
106. The location of storage area 108 is the same as that used 
for the completed discs in the ?rst form of the invention. 

[0051] In order to provide for the storage of the same 
number of completely recorded and printed discs as the 
blank discs, a completed disc support area or hopper 110 is 
provided in the center of the frame 12, essentially in 
alignment With the center bisecting planes of the printer and 
recorder. The support or hopper 110 has a vertical support 
Wall 112 that attaches either to the bottom of the frame 12, 
or directly to the tabletop 102, and it is in alignment With an 
inclined chute or ramp 114 that is in alignment With the disc 
trays of the printer 20 and recorder or burner 40. The chute 
114 extends from an upper level beloW and adjacent to the 
disc tray 42 of the burner or recorder 40, doWnWardly to an 
outer trough portion 116 that has guide ?anges 118 for 
guiding a completely ?nished disc indicated at 120 as it 
slides doWn the chute or ramp. The upper end of the chute 
or ramp 114 is underneath the outer end of the arm 28 and 
gripper 24, so that When the arm 28 and gripper 24 have been 
used to lift and remove a completely ?nished disc from the 
printer tray 22, the disc 120 can be loWered by operating the 
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motor 33 to loWer the arm the amount desired, and the disc 
Will drop doWn to the ramp 114, Where it Will slide as 
indicated by the arroW 122 to come betWeen the guides 124 
on the support area or hopper 110. The guides 124 are part 
circular, as shoWn, and are supported on a horiZontal base 
member 126 of the support 110 that is attached to the vertical 
Wall portion 112. 

[0052] The guides 124 are part cylindrical and made so 
they Will provide for a storage of the number of ?nished 
discs equal to the blank discs 106 in both of the storage areas 
104 and 108. For example, With 25 discs in each of the 
storage areas 104 and 108, the support or hopper 110 is made 
to hold 50 ?nished discs. 

[0053] Thus, the disc recorder and printer assembly 
remains compact. The ?nished disc support 110 can be 
placed in position after the frame 12 has been located on a 
Work top or table 102. 

[0054] The center bisecting plane of the ?nished disc 
support 110, Which is perpendicular to the guide shaft 14, 
de?nes the center line along Which the disc 120 that is 
?nished and released by the gripper 24 Will slide. The plane 
bisects the trays 22 and 42 that support the disc during the 
operations of printing and recording. Thus the ?nished disc 
support is centered on the bisecting plane of the printer. The 
blank disc storage areas or hoppers 104 and 108 are spaced 
essentially the same amount on opposite sides of this plane, 
so that the arm 28 can be easily manipulated to pick up the 
blank discs, and deposit them ?rst in the recording tray, and 
then the printing tray. When fully ?nished the gripper and 
arm are used to lift the disc out of the printer tray and deposit 
the ?nished disc onto the slide 114 for storage. 

[0055] In FIG. 10, a block diagram shoWing the process 
for operation of the present invention is illustrated. A block 
indicated at 70 is the start of the process. The carriage 30 is 
kept latched to the printhead except When printing takes 
place, so the position of the carriage 30 is knoWn and 
controlled. Ablank CD is picked up by the carriage 30, using 
the “picker”24 as shoWn in block 72. 

[0056] The printhead 16 is driven, and moves the carriage 
30 along With it to move a blank disc to the CD recorder tray 
as indicated by block 74. The recording or burning of the CD 
(or other recordable disc) takes place in the recorder hous 
ing. The carriage is moved over the recorder tray and the 
gripper 24 Will remove the recorded CD and the recorder 
tray Will be retracted as shoWn in block 76. Next, the print 
tray 22 is extended, and the CD is deposited in the printer 
tray as indicated by block 78. The carriage can be disen 
gaged from the printhead and moved to its storage position 
as indicated by the block 80. The label is printed With the 
label information using the ink jet printhead. This is indi 
cated at block 82. After printing, the carriage 30 is latched 
to the printhead again as indicated by block 84, and the CD 
that is ?nished is removed from the printer tray by operating 
the “picker” or gripper 24 as indicated by block 86, and then 
the ?nished CD is moved to the ?nished stack, either storage 
station 50 or support 110, as indicated by block 88. 

[0057] The carriage is reset as indicated by the block 90, 
that is it is moved over to the left, and remains latched to the 
printhead. When the program calls for another recording and 
printing, a neW blank CD or disc is taken from the storage 
area and the process is repeated. 
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[0058] The ability to move the carriage that carries the CD 
betWeen the blank storage station or station, the printing and 
recording station, and the ?nished CD station using the 
printhead drive reduces the complexity and cost of the CD 
transport or pick arm, as Well as providing rapid easily 
controlled operations. 

[0059] FIGS. 11-14 illustrate a modi?ed form of a trans 
port mechanism 38, the carriage 30 and the arm 28 that Was 
shoWn in the ?rst form of the invention. 

[0060] In this form of the invention, as shoWn in FIG. 11, 
a printer frame indicated generally at 150 is again a standard 
printer frame, such as that shoWn in the ?rst form of the 
invention and made and sold by Lexmark International, Inc. 
of Lexington, Ky. It includes a frame 152, that has a 
transverse bearing support shaft 154 slidably mounting 
printheads shoWn at 156. Again, there are double printheads 
shoWn, and the printheads can be suitably guided as previ 
ously explained on a track 152A at the upper side of the 
frame 152. The printhead has tWo ink cartridges, one of 
Which is shoWn fragmentarily in FIG. 11. The ink cartridges 
156A, as previously explained. The ink cartridges are oper 
ated through a drive belt 158, that is driven from a motor as 
shoWn in the previous forms of the invention, such as 
conventional drive used for ink jet printheads. The drive, 
through the belt 158, moves the printhead 156 along the 
shaft 154 and a synchroniZed movement of a printer as 
previously explained. CD printer housing 153 is mounted in 
the center portions of the printer frame, and includes a tray 
that moves in and out for printing on a disc, such as a disc 
165, as previously explained. The operation of the disc 
printer, and the CD burner is exactly the same as that 
previously explained. 

[0061] In this form of the invention, hoWever, a disc 
transport mechanism indicated at 169 is modi?ed to include 
a pivoting arm carriage assembly 170 Which is made to 
mount a picker arm 168. The arm carriage 170 is mounted 
on but can pivot relative to a frame 169A of the transport 
mechanism 169. The arm 168, in turn, carries a gripper 164 
as previously explained, that Will be used for lifting and 
loWering CDs, DVDs or the like as shoWn at 165. The 
operation of the picker has been previously explained, as 
Well. Arm 168 is mounted onto the carriage 170, and the 
carriage 170 is slidably mounted on the same bearing shaft 
164 as the printhead 166, and also can be guided on the 
frame edge 152A for stability if desired. 

[0062] The transport mechanism 169 is carried for move 
ment along the bearing shaft 154 by utiliZing a latch lever 
173 that operates as described for the latch lever 29. The 
latch lever 173 Will latch onto a lug or catch portion 173A 
of the printer frame 156, so the disc transport mechanism 
169 and arm 168 can be moved betWeen the position shoWn 
in solid lines in FIG. 11, and the position shoWn in dotted 
lines in FIG. 11. 

[0063] The arm carriage 170 is shoWn in greater detail in 
FIGS. 13 and 14, and in this form of the invention, the 
center block 171 has a threaded central hub 171C that is 
threadably mounted onto a vertically threaded rod or post 
172. The threaded rod or post 172 is supported for rotation 
on the carriage 170. Carriage 170 includes a bottom plate 
174, and a top plate 176 that are supported together on side 
guide and support rods 178. These guide rods 178 are spaced 
apart, and move With the plates 174 and 176, in as much as 
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they are attached to the plates by suitable threaded members 
at the ends of the guide rods. The center block 171 has 
U-shaped saddle or guide receptacles indicated at 180 to 
slidably guide along the rods 178, as the screW or rod 172 
is threaded, and the hub 171 is moved up and doWn. The 
screW or rod 172 is operated With a motor 182 that is 
mounted on the transport mechanism 169. The motor 182 
and screW 172 can rotate relative to the central hub 171C to 
raise and loWer the center block 171. The guides 178 and top 
and bottom plates 174 and 176 and the arm 168 move With 
the carriage 170. The carriage 170 is thus mounted for 
pivotal movement about the axis of screW 172 relative to the 
frame 169A of the transport mechanism 169. The carriage 
170 and arm 168 Will pivot about rod or screW 172. 

[0064] Threaded rod or screW 172 is rotatably mounted in 
a suitable bushing 184 on the bottom plate 174 and on the 
bottom Wall 186 of frame 169A. It can be seen that the 
bottom plate 174 is supported With clearance relative to the 
bottom Wall 186 of the transport mechanism frame 169A. 
Thus, the rod or screW 172 can be rotated by the motor 182 
Without affecting the pivotal position of the plates 174 or 176 
since the guide rods 178 keep the center block from rotating. 

[0065] The frame 169A and carriage 170 have spring 
loaded detents that act to detent the carriage in the right and 
left positions. Detents are Well knoWn, and any spring 
loaded detent ball or other type of detent can be used. 

[0066] Rotating the rod or screW 172 Will cause the center 
block 171 and hub 171C to move up and doWn along the rod 
and carry the arm 168 With it for positioning the picker over 
a blank CD storage area 188. The blank CD storage area 
includes a hopper 189 and, upon operation of the gripper 164 
after the arm 168 has been properly positioned, a disc 165 
can be raised from the blank storage hopper 189. 

[0067] The plates 174 and 176, and thus, the center block 
171, Which is pivoted With the plates 174 and 176 and the 
guide rods 178, as Well as the arm 168 can be sWiveled about 
the axis of the rod or screW 172. In FIG. 11, it can be seen 
that the arm 168 has an actuation lever 200 ?xedly mounted 
thereon. The lever 200 extends rearWardly relative to the 
printer frame, to overlie the rear portions of the upper rail 
152. A ?rst stop lug 202 is ?xed to the upper rail 152 and 
protrudes upWardly therefrom. When the transport mecha 
nism 169, including the carriage 170, is moved to its position 
at the end of the travel for the printhead 146 to the left in 
FIG. 11, the lever 200 Will have struck the lug 202. The 
carriage 170 Will be pivoted about the axis of the rod or 
screW 172 to the position as shoWn in solid lines, With the 
arm is sWiveled clockWise from a center position. One end 
of the plate 174 is inclined outWardly as shoWn in FIG. 11 
(plate 176 is also pivoted), and the arm 168 and the picker 
164 have been moved to the left in FIG. 11 a greater 
distance than a line perpendicular to the upper rail 152. 
When the latch 173 has engaged a catch portion 173A on the 
printheads 156, and the printheads have been moved all the 
Way to the right in FIG. 11, the lever 200 Will engage a 
second lug 204 and sWivel the carriage 170 counterclock 
Wise. The plates 174 and 176, the guides 178, and the arm 
168 sWivel counterclockWise to the position shoWn in dotted 
lines in FIG. 11. The picker overlies a ?nished disc storage 
area 208 for discs 210 that have been printed, and burned in 
With the CD burner 212 Which forms part of the invention as 
previously disclosed. 
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[0068] Again, the carriage 170 can be detented in its right 
and left positions, after being pivoted by engagement With 
the respective lug 202 or 204. The detent can act betWeen 
bottom plate 174 of the carriage and bottom Wall 186 of the 
frame 169A. 

[0069] Thus, by having the arm 168 sWivel or rotate about 
a vertical axis, an extended reach can be obtained for the arm 
that is greater than the amount of travel permitted by the 
printheads and printhead carriage. The printheads, With the 
arm 168 shoWn in its dotted line position in FIG. 11, Would 
be up against the side panel of the frame 152, and Would not 
be permitted any further movement to the right. 

[0070] FIG. 14 shoWs a greater detail on the bushing 184 
for the threaded rod or screW 172, and also shoWs the 
fastening details for the plate 184 relative to the guide rods 
178. Again, the plate 174, the plate 176 and the guide rods 
178 sWivel as a unit When the lever 200 engages one of the 
lugs 202 or 204. 

[0071] It should be noted that the arm 168 can remain in 
the position shoWn in solid lines in FIG. 11 for moving a CD 
to the CD burner and printer stations. The position of the 
printhead can be programmed to accommodate the arm 
position. 
[0072] Other than the ability to sWivel about an upright 
axis on the mounting for the drive to vertically raise and 
loWer the arms, the operation of the printer, and the CD 
burner shoWn in FIGS. 11-14 is the same as previously 
explained. 
[0073] Again the siZe of the disc and the peripheral shape 
can be selected as desired, including business card discs, ID 
discs, mini discs and the like. The picker can be adapted to 
suit the discs being handled. 

[0074] The carriages 30 or 170 can be mounted on a 
separate bearing shaft and guide rails that let the printhead 
slide the carriage parallel to the printhead movement. The 
additional parts for a parallel slide arrangement may 
increase cost, but they can be used. 

[0075] Although the present invention has been described 
With reference to preferred embodiments, Workers skilled in 
the art Will recogniZe that changes may be made in form and 
detail Without departing from the spirit and scope of the 
invention. 

1. A disc processor apparatus for processing plastic discs 
comprising: 

a disc processor having disc support for receiving a disc 
for processing, the disc support being extendable and 
retractable betWeen a loading position and a processing 
position along a processor central axis; 

a frame for supporting the disc printer and processor 

a disc transport mechanism including a disc pickup head 
having a disc gripper, said disc transport mechanism 
being mounted on the frame for controllable movement 
in a direction transversely to the processor central axis 
to move discs from a disc storage positioned at a 
location spaced laterally from the central axis to the 
printer disc support; and 

an inclined ramp positioned aligned With and beloW the 
disc support and extending in a direction along the 
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central axis and inclining doWnWardly in a direction 
aWay from the processor, the disc transport mechanism 
being operable to remove a processed disc from the 
disc support and deposit the processed disc on the 
inclined ramp to slide the disc aWay from the disc 
processor. 

2. The disc processor of claim 1, further comprising: 

a disc printer comprising the disc processor, the disc 
support comprising a ?rst disc support, the processor 
member comprising a printhead for printing on a disc 
on the ?rst disc support in the processing position; and 

a disc recorder having a second extendible disc support 
for receiving a disc for recording, the second disc 
support extending to a loading position from a record 
ing position; and the transport mechanism being mov 
able to deposit discs on the second disc support. 

3. (canceled) 
4. The disc processor of claim 3, Wherein said disc 

transport mechanism comprises a carriage, an arm on the 
carriage, said arm being moveable generally perpendicular 
to a planes of a disc on the ?rst disc support. 

5. The disc processor of claim 2, Wherein the disc recorder 
and disc printer are stacked one above the other, the ?rst disc 
support and the second disc support having center axes that 
are moved to substantially the same position in direction 
perpendicular to planes thereof When the respective disc 
supports are extended to the respective loading positions. 

6. The disc processor of claim 1, Wherein the disc trans 
port mechanism comprises a carriage mounting the disc pick 
up head, and a latch on the carriage to releasably couple, the 
carriage to the processor member, the processor member 
being movable transversely to the central axis Whereby, 
movement of the processor member causes movement of the 
carriage. 

7. (canceled) 
8. (canceled) 
9. (canceled) 
10. (canceled) 
11. (canceled) 
12. (canceled) 
13. (canceled) 
14. The disc processor of claim 1, and a ?nished disc 

support substantially centered on the central axis and spaced 
from the processor, the inclined ramp being positioned such 
that processed discs deposited on the ramp, slide toWard the 
?nished disc storage support. 

15. The disc processor of claim 1, Wherein the disc 
transport mechanism comprises a carriage for supporting the 
disc pick-up head on the end of an arm, said carriage being 
mounted on the disc transport mechanism about a generally 
upright pivotal axis, a ?rst member carried on the arm, and 
a second member carried on the printer frame to engage the 
?rst member and cause the arm to pivot about the upright 
pivotal axis When the disc transport mechanism is moved to 
a desired location along the guide. 

16. The disc processor of claim 15, Wherein the ?rst 
member engages a second member at one end of travel along 
the guide to pivot the arm to a ?rst position in a ?rst direction 
of rotation, and a third member positioned on the frame to 
engage the ?rst member When the disc transport mechanism 
is adjacent an end of travel in a second direction along the 
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guide, said third member causing the carriage, to pivot in an 
opposite rotation direction from the pivot direction caused 
by the second member. 

17. A CD printer assembly comprising a printer for 
printing on a CD, the printer having a loading position for 
receiving CDs, the printer having a movable printhead, a 
printer frame having a guide for mounting the printhead, and 
a drive for driving the printhead along the guide, a CD 
handler slidably mounted on a support on the frame for 
movement parallel to the guide and having a mechanism for 
carrying CDs, and a ramp inclined in a direction aWay from 
the printer and doWnWardly for receiving a CD from the CD 
handler after a printing operation to slidably guide such CD 
received to a position spaced from the printer. 

18. (canceled) 

Jun. 1, 2006 

19. (canceled) 
20. The assembly of claim 17 Wherein the assembly 

includes a blank CD station, spaced to a side of a printer 
loading position, the CD handler being movable to positions 
to overlie the blank CD station and the inclined ramp. 

21. (canceled) 
22. (canceled) 
23. (canceled) 
24. (canceled) 
25. (canceled) 
26. (canceled) 
27. (canceled) 
28. (canceled) 


